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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a high-density composite material having excellent toughness, 
chipping resistance, strength and workability by subjecting a mixture composed of powders of specific 
compsns. to pressure sintering under and at a specific pressure and temp. 

SOLUTION: The compsn. of the mixture is composed, by volumetric %, of 30 to 65% cubic boron nitride 
powder, 20 to 50% aluminum oxide powder, 0.1 to 10% metallic aluminum powder, 0.1 to 8% >1 kinds of 
compd. consisting of any of Li, Na and K and oxygen and silicon and 10 to 30% powder of >1 kinds of any 
of the carbide, nitride and boride of Si and periodic table group 4A, 5A, 6A elements. The mixture is 
subjected to pressure sintering under 100MPa pressure and a 1000 to 1500°C. As a result, the need for a 
coating stage requiring costly devices is eliminated and highly dense sintered compacts are produced 
relatively easily. 
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Basic Abstract Text - ABTX ( 1 ): 
The mixture comprises (vol.%): CBN 30-65, A1203 powder 20-50; Al powder 
0.1-10; compound of one of Li, Na, K with O; Si 0.1-8; one of carbide, nitride, 
boride of Groups 4A, 5 A, 6A 10-30. It is sintered at 1000-1500 deg. C at a 
pressure above 1 00 MPa. 

Basic Abstract Text - ABTX (3): 
ADVANTAGE - The hard composite material containing CBN is manufactured at 
relatively low temperature and low pressure. 

Title - TIX (1): 

Manufacturing hard composite material containing cubic boron mixture - 
comprises cubic boron nitride, alumina, aluminium@, silicon, oxide of Gp=I 
element and carbide, boride or nitride of Gp=IVA, Gp=VA and Gp=VIA 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. . 

CLAIMS 



[Claim(s)] 

[Claim 1] 30 to cubic boron nitride powder 65 capacity %, 20 to aluminum-oxide-dust 50 volume %, One or 
more sorts of compounds which become any of 0.1 to metal aluminium-powder 10 capacity %, and Li, Na 
and K to be from oxygen and silicon 0.1 to 8 capacity %, The manufacture approach of the cubic boron 
nitride content hard composite material characterized by carrying out pressure sintering of the mixture 10-30 
capacity % Containing any one or more sorts of powder of the carbide of Si and the periodic tables 4A and 
5A, and 6A group element, a nitride, and boride at the pressure of 100 or more MPas, and the temperature 
of 1000-1 500 degrees C. 

[Claim 2] The manufacture approach of a cubic boron nitride content hard composite material according to 
claim 1 that the compound which becomes any of Li, Na, and K to be from oxygen and silicon is 
characterized by being which hydrate or anhydrous salt of a meta-silicic acid lithium, specific metasilicate, 
and a meta-potassium silicate. 

[Claim 3] A pressure 500 - 2000MPa, the manufacture approach of a cubic boron nitride content hard 
composite material according to claim 1 or 2 characterized by carrying out pressure sintering at the 
temperature of 1100-1250 degrees C. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the manufacture approach of cubic 
boron nitride content inorganic system composite material of having a high degree of hardness applicable to 
an antifriction member, the tool member for cutting, etc. 
[0002] 

[Description of the Prior Art] Cubic boron nitride (it is called Following cBN) is a high degree of hardness 
which ranks second to a diamond, and shows very high abrasion resistance as compared with ceramic 
members, such as dynamic and an alumina currently widely used as static antifriction material. Furthermore, 
since wettability with an iron-group metal is remarkably small as compared with a diamond until it results 
[ from ordinary temperature ] in an elevated temperature, while having thermal conductivity with high cBN, 
the sintered compact is extremely suitable as a member for cutting tools to cast iron, high degree-of- 
hardness steel, the heat-resistant alloy with which cutting is made difficult in the conventional member. 
[0003] Generally, in order to obtain a cBN sintered compact, it is sintered with the extra-high voltage of 5000 
or more MPas. Since cBN is the transformation of a high-pressure stability mold, this is for preventing the 
phase transition to the hexagonal boron nitride (henceforth hBN) of a low voltage stability mold. However, 
extra-high voltage sintering has a remarkably high production cost compared with other sintering 
approaches, and since it cannot necessarily say that productivity is excellent, if the hard material 
manufactured by extra-high voltage sintering is compared with hard ceramics, a cermet, cemented carbide, 
etc. which were manufactured under the low voltage force, it is what has very as expensive a price as 
dozens or more times. 

[0004] For this reason, reducing the pressure at the time of sintered compact manufacture has been 
performed by the ceramics, a cermet, cemented carbide, etc. adding high-melting mineral matter 
comparatively, and compound-izing to cBN. It is reported that it is possible to produce a to some extent 
precise cBN content inorganic compound sintered compact, without generating hBN substantially, since the 
phase transition rate of cBN can be remarkably reduced even if such a cBN content inorganic compound 
sintered compact is the bottom of the less than pressure which becomes metastable [ cBN ] originally, for 
example, 2000 MPas, and temperature, for example, a less than 1500-degree C condition, (the Heisei 2 
patent public presentation No. 302371). however -- as the abundance of cBN occupied to a compound 
sintered compact increases by such manufacture approach - the transition to hBN - stopping - quantity - it 
becomes difficult to obtain a precise sintered compact and, on the other hand, the abundance of cBN 
decreases - be alike and hang - there is an inclination for the description of cBN original reflected in a 
sintered compact to be lost rapidly, furthermore - since firm association with cBN and this mineral matter is 
not seen irrespective of some of cBN contents in the compound sintered compact by this process - 
mechanical description - the description are hard to say that it not necessarily excels in a field, and 
according to compound-izing -- strengthening was sufficiently hard to be demonstrated. 
[0005] even if it sets what mainly covered cBN powder with high-melting mineral matter beforehand, and 
sintered this as a raw material on the other hand in the metastable above pressure temperature regions of 
cBN - comparatively - quantity - it is reported that a precise sintered compact is obtained. In this case (The 
Heisei 7 patent public presentation No. 172923, the Heisei 7 patent public presentation No. 53270) Although 
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the fall of the production cost brought about by reducing a sintering pressure is expected It is necessary to 
cover uniformly to each cBN particles of all beforehand and, and, generally covering of a high-melting 
compound lacking in labile cannot manufacture the coating which has sufficient adhesion if it processes 
neither by the CVD method nor the plasma method. It is complicated, and since a covering process with 
much constraint is added and also [ such ] an expensive manufacturing installation is needed, the 
remarkable improvement in productivity is not expectable. 
[0006] 

[Problem(s) to be Solved by the Invention] this invention is mechanical by the pressure-sintering conditions 
of a comparatively low pressure from which cBN will originally be in a metastable state, without using the 
cBN powder which performed covering processing, and temperature - a bi-phase aims at manufacturing 
more the cBN content inorganic system hard composite material combined firmly by low cost, without 
[ without it makes hBN with brittle description generate, and ] spoiling the strength property which the high- 
melting mineral matter as the outstanding antiwear characteristic which cBN as a dispersed phase has, and 
a base material phase has as much as possible. 
[0007] 

[Means for Solving the Problem] this invention persons without using the cBN powder which covered with 
the high-melting inorganic compound beforehand, as a result of studying many things in view of the 
aforementioned purpose cBN powder, aluminum oxide dust, a metal aluminium powder, periodic table 4A, Li 
which is a low-melt point point compound at the high-melting hard inorganic system powder which combined 
any one sort of the element of 5A and 6A group and which carbide of Si, a nitride, and the boride, or these 
two sorts or more, By carrying out pressure sintering of what mixed Na and one or more sorts of compounds 
which become any of K to be from oxygen and silicon on sintering conditions from which cBN will originally 
be in a metastable condition the quantity which the cBN particulate material combined with the high-melting 
hard inorganic system base material firmly, without cBN carrying out phase transition to hBN -- it finds out 
that a precise compound sintered compact is obtained easily and comparatively cheaply, and came to 
complete this invention. 

[0008] This invention Namely, 30 to cubic boron nitride powder 65 capacity %, 20 to aluminum-oxide-dust 50 
volume %, One or more sorts of compounds which become any of 0.1 to metal aluminium-powder 10 
capacity %, and Li, Na and K to be from oxygen and boron 0.1 to 8 capacity %, 10-30 capacity % It is the 
manufacture approach of the cubic boron nitride content hard composite material characterized by carrying 
out pressure sintering of the included mixture at the pressure of 100 or more MPas, and the temperature of 
1000-1500 degrees C about any one or more sorts of powder of the carbide of Si and the periodic tables 4A 
and 5A, and 6A group element, a nitride, and boride. 

[0009] Moreover, this invention is the manufacture approach of cubic boron nitride content hard composite 
material that the compound which becomes said any of Li, Na, and K to be from oxygen and silicon is 
characterized by being which hydrate or anhydrous salt of a meta-silicic acid lithium, specific metasilicate, 
and a meta-potassium silicate. 

[0010] This invention Moreover, 30 to cubic boron nitride powder 65 capacity %, 20 to aluminum-oxide-dust 
50 volume %, 0.1 to metal aluminium-powder 10 capacity %, one or more sorts of compounds which 
become any of Li, Na, and K to be from oxygen and boron, The compound which becomes any of this Li, 
and Na and K to be from oxygen and silicon Or a meta-silicic acid lithium, One or more sorts of things which 
are which hydrate or anhydrous salt of specific metasilicate and a meta-potassium silicate 0.1 to 8 capacity 
%, 10-30 capacity % Any one or more sorts of powder of the carbide of Si and the periodic tables 4A and 
5A, and 6A group element, a nitride, and boride the included mixture It is the manufacture approach of the 
cubic boron nitride content hard composite material characterized by for a pressure carrying out by 500 - 
2000MPa, and temperature carrying out pressure sintering at 1 100-1250 degrees C. 
[0011] 

[Embodiment of the Invention] It is the sintered compact of the substantia compacta with which a cBN 
particle exists as a dispersed phase in the base material phase which makes a subject the high-melting hard 
mineral matter except cBN as a gestalt of the cubic boron nitride content hard composite material 
manufactured by the approach of this invention, the powder which consists of one or more sorts of the 
metallic compounds or the solid solutions which were chosen from the carbide of the element of cBN 
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powder, aluminum oxide dust, a metal aluminium powder, Si and the periodic tables 4A and 5A, and 6A 
group, a nitride, and boride as a raw material for obtaining this hard composite material, and the compound 
which contains the oxygen and silicon of Li, Na, and K further - what mixed any or one or more sorts of 
powder is used. Each raw material used by this invention below is explained in detail. 
[0012] As cBN powder used for a raw material, less than 1 00-micrometer powder has a desirable particle 
size. Since it becomes remarkable in 100 micrometers or more strong falling particle size, it is not desirable, 
the loadings in the raw material mixture of this cBN powder - 30 to 65 capacity % - it considers as 45 to 65 
capacity % desirably, under by 30 capacity %, if the composite material which has the outstanding abrasion 
resistance which was able to harness the degree of hardness of a cBN proper enough is not obtained but 65 
capacity % is exceeded, the amount of cBN(s) in the inside of composite material will become excessive, 
and the continuous ceramic base material phase which makes components other than cBN a subject will 
form - having -- being hard - consequently - high - it is precise, and since it becomes impossible that it is 
hard to obtain the ingredient of high intensity, it is not desirable. 

[0013] Anything can be used if it is a commercial item with comparatively high purity as aluminum oxide 
dust, the aluminum-oxide loadings in raw material mixture - 20 to 50 capacity % - it considers as 25 to 40 
capacity % desirably. Since an elevated temperature and high pressure are needed more when sintering by 
the abundance of matter other than cBN and an aluminum oxide increasing, it is not desirable, and if 50 
capacity % is exceeded, since the antiwear characteristic of composite material, the reinforcement and 
thermal resistance whose rate of components other than cBN or an aluminum oxide might decrease, and 
thermal shock resistance will fall, it is not desirable at under 20 capacity %. 

[0014] As powder of the carbide of Si, a nitride, and boride, commercial SiC powder, Si3N4 powder, and 
SiB4 powder can be used, and that in which the well-known sintering acid usually used in such a metal 
silicon compound in the case of high precise sintering of itself was contained may be used. Moreover, the 
carbide of the periodic tables 4A and 5A and 6A group element which are used for a raw material, a nitride, 
As powder of boride, TiC, ZrC, HfC, VC, NbC, TaC, Cr3C2, Mo2C, WG, TiN, ZrN, HfN, VN, NbN, Each 
powder of TaN, Cr3N2, Mo2N, WN, TiB2, ZrB2, HfB2, VB2, NbB2 and TaB2, Cr3 B4, MoB2, and WB2 
grade, Or among these, the mixed powder which consists of two or more sorts, or TiC, ZrC, HfC, VC, NbC, 
TaC, Cr3C2, Mo2C, WC, TiN, ZrN, HfN, VN, NbN, TaN, Cr3N2, Mo2N, WN, TiB2, ZrB2, HfB2, VB2, NbB2 
and TaB2, Cr3 B4, and the solid-solution powder that consists of any two or more sorts, MoB2 and WB2, are 
used, the loadings in the inside of the raw material mixture of any one or more sorts of powder of the carbide 
of this Si and the periodic tables 4A and 5A, and 6A group element, a nitride, and boride - ten to 30 capacity 
% - it considers as 1 5 to 25 capacity % more desirably. Since the content ratio of a difficulty sintering 
component will serve as size and eburnation will stop being able to progress quite easily if the composite 
material with which the elevated-temperature property common to said component, i.e., an elevated- 
temperature quantity degree of hardness, elevated-temperature high intensity, etc. were reflected in general 
enough becomes difficult to get and 30 capacity % is exceeded, it is not desirable at under 10 capacity %. 
[0015] As a metal aluminium powder, the high grade powder of commercial metal aluminum can be used, 
and the loadings in the raw material mixture are made into 0.1 to 10 capacity %. Since Melting aluminum 
may deposit in a base material phase and the mechanical property of composite material may deteriorate 
remarkably when the loadings of a metal aluminium powder serve as a fall of the consistency of a sintered 
compact, or reinforcement at less than 0.1 % of the weight and 10 capacity % is exceeded, it is not 
desirable. 

[0016] moreover, as a compound containing the oxygen and silicon of Li, Na, and K which are used for a 
raw material For example, Li2Si03, Li4Si04, Li2Si03andH20, Li6Si 207, Na2Si03, Na4Si04, Na2Si 205, 
Na2Si 409, Na2 0-xSi02 and nH20 (however, x=2-4, n>=1), and K2Si03 grade - it can mention - among 
these - since - what was chosen suitably is used. The loadings in the raw material mixture are made into 
0.1 to 8 capacity %. Since eburnation runs short, the integrated state of a cBN grain and a base material 
phase falls, for example, it becomes easy to produce a fall on the strength, degraining, etc., it is not 
desirable at under 0.1 capacity %. Moreover, since the rate of the low-melt point point matter containing any 
one or more sorts of Li, Na, and K which exist in a sintered compact may increase, a degree of hardness 
may be begun and mechanical properties, such as reinforcement and toughness, may deteriorate when 8 
capacity % is exceeded, it is not desirable. In addition, the alkali metal of said outside, i.e., the compound 
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which contains the oxygen and silicon also about Rb and Cs, can be used similarly. 
[0017] The detail of a production process until it obtains cubic boron nitride content hard composite material 
using these raw materials is shown below, each raw material component becomes said predetermined 
loadings -- as -- weighing capacity -- it mixes and raw material mixture is produced. Although mixing of a raw 
material can respond by mixing in a ball mill using organic solvents, such as well-known wet blending, for 
example, ethyl alcohol, or isopropyl alcohol, it can also use inorganic system solvents, such as water, 
instead of an organic solvent in this invention. Subsequently, this raw material mixture is suitably dried by 
reduced pressure drying, spray drying, etc. if needed, and pressure sintering of the moldings which 
fabricated desiccation raw material mixture by press forming etc. in the desired configuration is carried out, 
or pressure sintering of the non-fabricated raw material mixture is put in and carried out to the eel for 
pressurization of a request configuration. 

[0018] Pressure sintering is performed at the pressure of 100 or more MPas, and the temperature of 1000- 
1500 degrees C. For example, although a pressure 5000 - 6000MPa, and the temperature of 1400-1500 
degrees C will serve as general conditions if cBN carries out pressure sintering in the field which exists in 
stability independently Remarkable reduction-ization of a manufacturing cost can be attained in the 
comparatively low pressure considered to exist metastable if cBN is independent, and a temperature field. In 
this invention, especially the thing done for pressure sintering of it on the pressure and temperature 
conditions which are considered to exist metastable if cBN is independent since it can suppress enough 
carrying out phase transition also in such pressurization temperature conditions to hBN whose cBN is a 
brittle phase in composite material is recommended. It is good to carry out at a pressure 500 - 2000MPa, 
and the temperature of 1 100-1250 degrees C preferably as such conditions. Since it is easy to become that 
sintering progresses at the temperature of less than 1000 degrees C insufficiently being sufficiently hard of 
eburnation on the other hand, the case where temperature exceeds 1500 degrees C conversely, and a 
pressure serve as a field where cBN is made into astable in less than 100 MPas, and the phase transition to 
hBN which is a brittle phase may arise, it is not desirable. Moreover, although it depends for the holding time 
of pressure sintering on a pressure and temperature, it can respond in about 5 - 30 minutes in general. In 
addition, although it is not limited especially unless it is the high oxidizing atmosphere which causes 
oxidation of the non-oxide component of cBN or a base material phase directly about the ambient 
atmosphere at the time of sintering, for example, it is possible also in air, it is good to sinter in inert gas, such 
as inside of a vacuum, and argon gas, more desirably. 

[0019] Which equipment may be used as long as it is equipment which can generate the pressure of 100 or 
more MPas, and the temperature of 1000 degrees C or more as equipment used for such pressure sintering. 
As an example of such equipment, the high pressure of hotpress equipment, HIP equipment, a piston 
cylinder mold, a flat belt mold, a girdle mold, the Bridgman mold, a cubic Annville mold, etc. or extra-high 
voltage heating apparatus can be mentioned. The cBN particle which does not contain hBN by performing 
pressure sintering with such conditions and equipment An aluminum oxide, the mullite of a minute amount 
and its solid solution, Si, and periodic table 4A, Any one or more sorts of components of the carbide of 5A 
and 6A group element, a nitride, and boride are made into a subject, the quantity distributed in the 
continuous base material which consists of what any one or more sorts of the matter which contains in this 
the oxygen and/or silicon of Li, Na, and K which are alkali metal joined - a precise cubic boron nitride 
content hard composite material can be manufactured. 
[0020] 

[An operation and effectiveness] The compound containing the oxygen and silicon of alkali metal like Li, Na, 
and K in this invention Set the front stirrup of pressure sintering to an initial stage, and it reacts or dissolves 
with a cBN particle and other base material phase constituents, respectively. Increase the labile between a 
cBN particle and a base material phase, consequently it is thought that a comparatively firm and chemical 
integrated state is formed between a dispersed phase and a base material phase in a compound sintered 
compact. As a result, a cBN particle is strongly held to a base material phase in a sintered compact, and 
degraining stops being able to happen easily, and also it leads to the improvement in on the strength of a 
sintered compact. Furthermore, in a **** process, some silicic acid components of the compound containing 
the oxygen and silicon of alkali metal dissociate, this silicic acid component reacts especially with the 
aluminum-oxide surface section in a base material phase, and the mullite which is a high-melting compound, 
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and its solid solution are generated to the grain boundary of an aluminum oxide. This mullite has a low 
coefficient of thermal expansion compared with other high-melting hard mineral matter which constitutes a 
base material phase, and raises the thermal shock resistance of a base material phase. 
[0021] Moreover, since the dispersion effect in the inside of a drainage system solvent is excellent, by this 
invention, the water which is, the solvents, i.e., the inorganic system solvent, other than an organic system, 
can also be used for the silicate of alkali metal in a raw material adjustment phase. Therefore, handling 
becomes simpler and is connected also with reduction-ization of cost, and also when an organic system 
solvent is used, sintering somatic degradation by the residual carbon impurity after often produced heating 
can be avoided. 

[0022] Furthermore, according to this invention, even if it does not cover cBN powder for example, with a 
high-melting inorganic compound beforehand, it can manufacture the sufficiently precise compound sintered 
compact of a high degree of hardness, without generating hBN at the pressure and temperature which are 
called metastable field of cBN. The compound which contains the alkali metal and silicon of a preceding 
paragraph story to a low-melt point point of low-temperature sintering comparatively near the interface of a 
cBN grain about this reason reacts with the surface section of a cBN body, and it is thought by forming this 
resultant in a cBN front face that the phase transition to hBN is controlled, thus - especially this method is 
[ equipment / expensive / that a sintering pressure can be made lower than the conventional approach ] 
unnecessary in a **** covering process - carrying out - moreover -- comparatively - easy - quantity - 
since a precise sintered compact can be manufactured, large reduction-ization of the large improvement in 
productivity and a production cost is attained, the quantity which this invention equipped not only with a high 
degree of hardness and high abrasion resistance but with the outstanding toughness, defect resistance, 
reinforcement, and workability ~ since a precise composite material can be obtained, it is the manufacture 
approach for which it was extremely suitable also as an object for member manufacture of an antifriction 
application metallurgy group cutting application. 
[0023] 

[Example] Hereafter, an example and the example of a comparison explain this invention concrete more in 
detail. 

[Example 1] Aluminum oxide dust with a mean particle diameter of 0.5 micrometers, a metal aluminium 
powder with a mean particle diameter of 3.0 micrometers, The titanium nitride powder (99.5% of purity) of 1 
micrometer of mean diameters, the boronizing tantalum powder of 1 micrometer of mean diameters (99.5% 
of purity), Tungsten carbide powder (99.5% of purity) with a mean particle diameter of about 1 micrometer, 
silicon nitride powder with a mean particle diameter of about 1 micrometer (99.5% of purity), The cBN 
powder of about 3 micrometers of mean diameters, the meta-silicic acid lithium powder of about 5 
micrometers of mean diameters, Specific metasilicate powder with a mean particle diameter of about 10 
micrometers, the specific metasilicate hydrate of a mucoid, It puts into the pot made from an alumina, 
respectively, and water is used with alumina balls for 72 hours so that it may become seven kinds of raw 
material blending ratio of coal which described meta-potassium silicate powder with a mean particle 
diameter of about 5 micrometers in Table 1 . After wet blending, Spray drying of the mixture was carried out, 
granulation was created, and this was fabricated in press forming with a diameter thickness [ about 2cm 
thickness of about 5cm ] in the shape of a cylindrical shape. Pressure sintering of this moldings was carried 
out for 15 minutes at 1000MPa and 1250 degrees C among air using the piston cylinder mold high-pressure 
sintering furnace. Although powder X-ray **** analyzed the component of the obtained sintered compact 
(this invention article 1-7), the mullite of the component which hBN is not detected but makes a subject the 
high-melting matter and cBN corresponding to each raw material presentation for all in general, and a 
minute amount was detected. 
[0024] 
[Table 1] 
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cBN 37. 7 
A 1 tOs 3 2. 5 
A 1 3. 2 
TiN 2 5. 2 
Li»SiOj 1.4 


ffitittff 9 9. 9% 
\£yfJ-7MBSt 2 9 0 0 
mm& 14 5 M P a 


2 


cBN 5 2.7 
A 1 jO» 2 1.3 
A 1 2. 0 
TiN 15.5 
Na.SiOj 8.0 


9 9. 996 
tfyrt-Xffl* 30 00 
ttifSUC 12 5MPa 


3 


cBN 4 5.4 
A 1 zOi 2 2. 4 
A 1 2.1 
TiN 30.0 
K*S i Oa 0.1 


«»«B 9 9. 9% 
trya-XflK 2 8 0 0 
tttfSftE 14 5MPa 


4 


c BN 3 0.0 
A 1 «0* 5 0.0 
A 1 3.2 
T a B t 15.3 
Na«Si 0 3 -2H 8 0 1. 5 


9 9. 9% 
^y*-X«t 2 6 5 0 
mifmi 13 0MPa 


5 


cBN 5 0. 0 
A L sO s 2 0.0 
A I 10.0 
TiN 19.0 
Na*S i Oi 1. 0 


*i*t£_S 9 9. 9% 
tfyrt-Xfflt 2 9 5 0 

12 0MPa 


6 


c B N 4 6.3 
A 1 eOs 4 1. 6 
Al 0. 1 
WC 1 1. 9 
N a 2 S i Oi 0. 1 


fflttfcE 9 9. 9% 
fcf-y*-Xflffi 2 7 5 0 
tttf»S 125MPa 


7 


cBN 6 5.0 
A 1 «0$ 2 0.0 
A 1 2. 5 
S i 5 Nh 10.0 
N a 2 S i Oi 2. 5 


m®& 9 9. 9 96 

2 9 5 0 
fttfBJK 14 0MPa 



[0025] Moreover, the mechanical property of this sintered compact is measured as the following, and 
measured value is described in Table 1. In addition, it computed from the relative bulk density and true 
specific gravity which were measured by the approach which applied to JIS-C2141 correspondingly about 
relative density, the indenter load was measured as 5kg about Vickers hardness, and the tripartite flexural 
strength (room temperature) based on JIS-R1601 was measured about flexural strength. 
[0026] [Example 2] Aluminum-oxide-dust 26 with a mean particle diameter of 0.5 micrometers capacity %, 
metal aluminium-powder 2.5 with a mean particle diameter of 3.0 micrometers capacity %, titanium nitride 
powder (99.5% of purity) 20.1 with a mean particle diameter of about 1 micrometer capacity %, specific 
metasilicate powder 1.1 with a mean particle diameter of about 8 micrometers capacity %, and with a mean 
particle diameter of about 3 micrometers cBN powder 50.3 capacity % were used as the raw material, and 
the non-calcinated moldings of the shape of a with a diameter thickness [ about 2cm thickness of about 
5cm ] cylindrical shape be produced by the same approach as said example 1 Pressure sintering was 
performed on the conditions described in Table 2 with the isostatic pressing equipment (HIP) between heat 
which carried out pressure sintering on the conditions which describe this in Table 2 with a piston cylinder 
mold high-pressure sintering furnace, or (this invention article 8-13) carried out degassing enclosure of this 
moldings into the container made from SUS310, and used Ar gas as the pressure medium (this invention 
article 14), and the sintered compact was produced. 
[0027] 
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mm 
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10 0 0 


wm 


ffiflffiJS 9 9. 9% 
tfv*-X«8E 3 0 0 0 
ifctf&Jffi . 13 5MPa 


1 2 


12 5 0 


2 0 0 0 




9 9. 9% 
tTy*-X«flt 3 100 
ttlfHK 1 4 OMP a 


1 3 


12 5 0 


5 0 0 




TO^TotK 9 9. 9 % 
t'-^-XiS 2 9 0 0 
fitf&S 1 3 OMP a 


1 4 


12 50 


1 0 0 


H I P 


9 9. 7% 
fc:yrt-X«BE 2 7 0 0 
Atf&ft 12 5MPa 



[0028] although powder X-ray **** analyzed the component of the obtained sintered compact (this invention 
article 8-14), hBN detects all - not having - cBN and aluminum2 - the mullite of the component which 
makes 03 and TiN a subject, and a minute amount was detected. Moreover, the result of having measured 
the mechanical property of this sintered compact by the same approach as an example 1 is described in 
Table 2. 

[0029] [Example 1 of a comparison] Aluminum-oxide-dust 33.9 with a mean particle diameter of 0.5 
micrometers capacity %, metal aluminium-powder 3.2 with a mean particle diameter of 3.0 micrometers 
capacity %, titanium nitride powder (99.5% of purity) 25.2 with a mean particle diameter of about 1 
micrometer capacity %, and with a mean particle diameter of about 3 micrometers cBN powder 37.7 
capacity % were used as the raw material, and the sintered compact of the shape of a with a diameter 
thickness [ about 2cm thickness of about 5cm ] cylindrical shape was produced on condition that the same 
approach as an example 1 , and pressure sintering. As a result of measuring the mechanical characteristics 
of this sintered compact by the same approach as an example 1, it was set to 99.3% of relative density, 
Vickers hardness 2750, and flexural strength 100MPa, and flexural strength became quite low. 
[0030] [Example 2 of a comparison] Aluminum-oxide-dust 33.9 with a mean particle diameter of 0.5 
micrometers capacity %, metal aluminium-powder 3.2 with a mean particle diameter of 3.0 micrometers 
capacity %, titanium nitride powder (99.5% of purity) 25.2 with a mean particle diameter of about 1 
micrometer capacity %, and with a mean particle diameter of about 3 micrometers cBN powder 37.7 
capacity % were used as the raw material, and the non-calcinated moldings of the shape of a with a 
diameter thickness [ about 2cm thickness of about 5cm ] cylindrical shape was produced by the same 
approach as said example 1 . Pressure sintering was carried out at pressure 100MPa and the temperature of 
1250 degrees C for 60 minutes with the isostatic pressing equipment (HIP) between heat which made this 
degassing enclosure into the container made from SUS310, and used Ar gas as the pressure medium, 
mechanical [ set to 92% of relative density, Vickers hardness 2300, and flexural strength 105MPa and ], as a 
result of powder X-ray ****'s analyzing the component of the obtained sintered compact, and detecting hBN 
and measuring the mechanical characteristics of this sintered compact by the same approach as an 
example 1 ~ description became a remarkable low thing. 
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[Translation done.] 
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